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NATIONAL FOREWORD 

This Indian Standard ( Second Revision ) which is identical with ISO 6506-3 : 1999 'Metallic 
materials — Brinell hardness test — Part 3 : Calibration of reference blocks' issued by the 
International Organization for Standardization ( ISO ) was adopted by the Bureau of Indian Standards 
on the recommendations of the Mechanical Testing of Metals Sectional Committee and approval of the 
Metallurgical Engineering Division Council. 

This standard was originally published in 1967 and subsequently revised in 1984. This revision of the 
standard has been taken up to align it with ISO 6506-3 : 1999 by adoption under dual numbering 

system. 

In this revision, the use of steel balls have been discontinued in favour of carbide balls, to bring it in line 
with the International practice. 

In the adopted standard, some terminology and conventions are, however, not identical to those used in 
Indian Standard. Attention is especially drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current practice 
is to use a point ( . ) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their places are listed 
below along with their degree equivalence for the editions indicated: 



International Standard 

ISO 376 Metallic materials — 
Calibration of force-proving 
instruments used for the verification 
of uniaxial testing machines 



ISO 3878 Hardmetals — Vickers 
hardness test 

ISO 4287 Geometrical Product 
Specification ( GPS ) — Surface 
texture : Profile method — Terms, 
definitions and surface texture 
parameters 

ISO 6506-1 : 1999 Metallic 
materials — Brinell hardness test — 
Part 1 : Test method 

ISO 6506-2 : 1999 Metallic 
materials — Brinell hardness test — 
Part 2 : Verification and calibration 
of testing machines 



Corresponding Indian Standard 

IS 4169 : 1988 Method for 
calibration of force-proving 
instruments used for the verification 
of uniaxial testing machines ( first 
revision ) 

IS 12783 : 1989 Hardmetals — 
Vickers hardness test 

IS 1 5262 : 2002 Geometrical product 
specifications ( GPS ) — Surface 
texture: Profile method — Terms, 
definitions and surface texture 
parameters 

IS 1500 : 2005 Method for Brinell 
hardness test for metallic materials 
( third revision ) 

IS 2281 : 2005 Method for 
verification of Brinell hardness 
testing machines ( third revision ) 



Degree of Equivalence 
Technically equivalent 



do 



Identical 



do 



do 



in reporting the results of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for 
rounding off numerical values ( revised)'. 
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Indian Standard 

METHOD FOR CALIBRATION OF STANDARDIZED 
BLOCKS TO BE USED FOR BRINELL HARDNESS 

TESTING MACHINES 

( Second Revision ) 

1 Scope 

This part of ISO 6506 specifies a method for the calibration of reference blocks which are intended for use in the 
indirect verification of Brinell hardness testing machines as described in ISO 6506-2. 

2 Normative references 

The following normative documents contain provisions which, through reference in this text, constitute provisions of 
this part of ISO 6506. For dated references, subsequent amendments to, or revisions pi, any of these publications 
do not apply. However, parties to agreements based on this part of ISO 6506 are encouraged to investigate the 
possibility of applying the most recent editions of the normative documents indicated below. For undated 
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain 
registers of currently valid International Standards. 

ISO 376, Metallic materials — Calibration of force-proving instruments used for the verification of uniaxial testing 

machines. 

ISO 3878, Hardmetals — Vickers hardness test. 

ISO 4287, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Terms, definitions and 
surface texture parameters. 

ISO 6506-1 , Metallic materials — Brinell hardness test — Part 1: Test method. 

ISO 6506-2:1999, Metallic materials — Brinell hardness test — Part 2: Verification and calibration of testing 

machines. 

3 Manufacture of reference blocks 

3.1 The block shall be specially manufactured for use as a hardness reference block. 

NOTE Attention is drawn to the need to use a manufacturing process which will give the necessary homogeneity, stability 
of structure and uniformity of surface hardness. 

3.2 Each metal block to be calibrated shall be of a thickness no less than 

— 1 6 mm for 1 mm balls; 

— 12 mm for 5 mm balls; 

— 6 mm for smaller balls. 

3.3 The reference blocks shall be free of magnetism. It is recommended that the manufacturer ensure that the 
blocks, if of steel, have been demagnetized at the end of the manufacturing process. 

3.4 The flatness of the two surfaces and the parallelism of the reference block shall be in accordance with Table 1 . 
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Table 1 — Requirements for the reference blocks 



Diameter of ball 

mm 


Tolerance in 

flatness of the 

surfaces 

mm 


Tolerance in 
parallelism 

mm 
on 50 mm 


Permissible surface roughness 

Ra a 
Urn 


Test surface 


Bottom surface 


10 

5 

<5 


0,04 
0,03 
0,02 


0,05 
0,04 
0,03 


0,3 
0,2 
0,1 


0,8 
0,8 
0,8 


a Sampling length: / = 0,8 mm (see ISO 4287). 



3.5 The test surface shall be free from scratches which interfere with the measurement of the indentations (see 
Table 1). 

3.6 To verify that no material is subsequently removed from the reference block, the thickness at the time of 
calibration shall be marked on it to the nearest 0,1 mm, or an identifying mark shall be made on the test surface 
(see clause 8). 



4 Calibration machine 

4.1 In addition to fulfilling the general requirements specified in clause 3 of ISO 6506-2:1999, the calibration 
machine shall also meet the requirements given in 4.2 to 4.8. 

4.2 The machine shall be verified directly in intervals not exceeding 12 months. Direct verification involves: 

a) calibration of the test force 

b) verification of the indenter 

c) calibration of the measuring device 

d) verification of the testing cycle 

4.3 The instruments used for verification and calibration shall be traceable to national standards. 

4.4 Each test force shall be correct to within ± 0,1 % of the nominal test force as defined in ISO 6506-1 . 
The force shall be measured with force-proving instruments of class 0,5 in accordance with ISO 376. 

4.5 The indenters shall be verified and shall meet the requirements given in 4.3 of ISO 6506-2:1999 with the 
exception that the tolerances on the diameter of the balls shall meet requirements given in Table 2. 

Table 2 — Tolerances for different ball diameters 

Dimensions in millimetres 



Ball diameter 


Tolerance 


10 
5 

2,5 
1 


± 0,003 
± 0,002 
±0,001 
± 0,001 
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4.6 The scale of the measuring microscope shall be graduated to read to 0,002 mm for indentations made with 
10 mm and 5 mm balls and 0,001 mm for indentations made with balls of less than 5 mm diameter. 

The scale of the measuring microscope shall be verified by measurements made on a stage micrometer at a 
minimum of five intervals over each working range. The accuracy of the measuring device in relation to the 
diameters of indentation shall be as given in Table 3. 

Table 3 — Accuracy of the measuring device 

Dimensions in millimetres 



Diameter of indentation 


Accuracy 


d< 1 

1 «</<2,5 

ds=2,5 


±0,0005 
+ 0,001 
± 0,002 



4.7 The testing cycle shall conform to the. testing cycle described in ISO 6506-1 and shall be timed with an 
uncertainty less than ± 0,5 s. 

4.8 The characteristics of the hardmetal balls shall be the following: 

— hardness: the hardness shall be no less than 1 500 HV 10, when determined in accordance with ISO 3878; 

— density: p = (1 4,8 ± 0,2) g/cm 3 . 

NOTE The following chemical composition is recommended: 

tungsten carbide (WC) balance 

total other carbides 2,0 % 

cobalt (Co) 5,0 % to 7,0 % 

5 Calibration procedure 

The reference blocks shall be calibrated in a calibration machine as described in clause 4, at a temperature of 
(23 ± 5) °C, using the general procedure described in ISO 6506-1 . 

The time from the initial application of force to the time the full test force is reached shall not be less than 6 s nor 
greater than 8 s. The duration of the test force shall be 10 s to 15 s. 

The mechanism which controls the application of the force shall ensure that the speed of approach of the ball 
immediately before it touches the block is no more than 1 mm/s. 

6 Number of indentations 

On each reference block, five indentations shall be made uniformly and distributed over the entire test surface. 



7 Uniformity of hardness 

7.1 Let d v d 2 , d 3 , </ 4 , d 5 be the mean values of the measured diameters of the indentations arranged in increasing 
order of magnitude. 

The uniformity of the block under the particular conditions of calibration is characterized by: 
d 5 -d. 
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and expressed in percent of d 
where 



-z _ d-\ + d2 + dz + dA + d 5 



7.2 The maximum permissible value of non-uniformity of a reference block shall be as specified in Table 4. 

Table 4 — Maximum permissible value of non-uniformity 



d 
mm 


Maximum permissible value of 
non-uniformity 

% of d 


d <0,5 

0,5 « d « 1 

d >1 


2,0 
1,5 
1,0 


NOTE For a hardness value less than 200 HBW the maximum permissible 
value of non-uniformity may be 2,0 % of d. 



8 Marking 

8.1 Each reference block shall be marked with the following: 

a) the arithmetic mean of the hardness values found in the standardizing test, for example: 348 HBW 5/750; 

b) the name or mark of the supplier or manufacturer; 

c) the serial number; 

d) the name or mark of the calibration agency; 

e) the thickness of the block or an identifying mark on the test surface (see 3.6); 

f) the year of calibration, if not indicated in the serial number. 

8.2 Any mark put on the side of the block shall be upright when the test surface is the upper face. 

8.3 Each delivered reference block shall be accompanied by a document giving at least the following information: 

a) a reference to this standard, i.e. ISO 6506-3; 

b) the identity of the block; 

c) the date of calibration; 

d) the arithmetic mean of the hardness values or the value characterizing the uniformity of the block (see 7.1). 

NOTE One of the five indentations may be selected as a reference indentation for the indirect verification of the measuring 
device as defined in annex A of ISO 6506-2:1999. Therefore, it should be identified with "a permanent mark in line with one of 
the measured diameters. 



9 Validity 

The hardness reference block is only valid for the scale for which it was calibrated and provided that the block fulfils 
the requirements of clause 3. 

NOTE The calibration validity should be limited to a duration of 5 years. 



Bureau of Indian Standards 

BIS is a statutory institution established underthe Bureau of Indian Standards Act, 1 986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course 
of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 



Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard along with amendments is reaffirmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision. Users of Indian Standards should ascertain that they are in possession of the latest 
amendments or edition by referring to the latest issue of 'BIS Catalogue' and 'Standards : Monthly 
Additions'. 

This Indian Standard has been developed from Doc : No. MTD 3 ( 4395 ). 

Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text Affected 



BUREAU OF TNDIAN STANDARDS 



Headquarters: 



Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1 10 002 
Telephones : 2323 01 31 , 2323 3375, 2323 9402 Website : www.bis.org.in 

Regional Offices : 



Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110 002 

Eastern : 1/14 C. I. T. Scheme VII M, V. I. P. Road, Kankurgachi 
KOLKATA 700 054 

Northern : SCO 335-336, Sector 34-A, CHANDIGARH 1 60 022 

Southern : C. I. T. Campus, IV Cross Road, CHENNAI 600 1 13 

Western : Manakalaya, E9 MIDC, Marol, Andheri (East) 
MUMBAI 400 093 



Telephones 

J2323 7617 
12323 3841 

T2337 8499, 2337 8561 
12337 8626,2337 9120 

f 260 3843 
\260 9285 

T2254 1216,2254 1442 
1.2254 2519,2254 2315 

f2832 9295, 2832 7858 
1.2832 7891,2832 7892 



Branches: AHMEDABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. 
FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. 
LUCKNOW. NAGPUR. NALAGARH. PATNA. PUNE. RAJKOT. THIRUVANANTHAPURAM. 
VISAKHAPATNAM. 



Printed at New India Printing Press, Khurja, India 



